In studies of organic soil degradation and transformation, alongside the conventional methods used in soil science, an increase in the importance of advanced statistical methods can be observed. In this study some multivariate statistical methods were applied in an investigation of organic soil transformation in the central Sudetes. Andrews curves, linear and kernel discriminant variable analysis and cluster analysis were used. The similarities among peatland soils and their layers were determined. It can be stated that the application of statistical methods in soil science research related to organic soil transformation is a valuable tool. The use of various statistical methods (such as Andrews curves, linear and kernel discriminant variables and cluster analysis) can with high probability confirm earlier laboratory or field observations. This is particularly justified in the case of organic soils derived from varied geobotanical peat materials, different types of peatlands and water supply types, which impact the primary properties of the soil.
Introduction
Environmental conditions, and hydrological conditions in particular, play an essential role in the functioning of peatlands (Strack et al. 2008) . In most cases, disturbances in the water conditions of peatlands are the result of human impact (Limpens et al. 2008; Glina et al. 2016a) . Peatland ecosystems, especially during the last century, have been strongly affected by human activity (Heller and Zeit 2012) . Evidence of anthropogenic transformations of peatlands is well preserved in mountainous areas of Poland, including the Sudetes (Glina et al. 2017; Glina et al. 2016b ) and the Carpathians (Łajczak 2013 (Glina et al. 2017) . Drainage connected with forest management causes multidirectional changes in the physical and chemical properties of organic soils (Glina et al. 2016b) . In studies of organic soil degradation, alongside the conventional methods used in soil science, an increase in the importance of advanced statistical methods can be observed (Douaik et al. 2011 ). The precise selection and execution of statistical analyses are significant tools which can confirm the findings arising from field and laboratory observations. Moreover, they enable clear identification of statistically significant differences between the studied objects. In the case of multivariate assessment of peatland transformation, multivariate statistical methods, both visual and metric, may be used. The aim of this study was to assess the correctness of application of various multivariate statistical methods in soil science research concerning organic soil transformation in the central Sudetes. Andrews curves, linear and kernel discriminant variables and cluster analysis were used.
Material and Methods
The data (Table 1 ) used in this paper were earlier reported by Glina et al. (2016b) . of organic matter (Q4/Q6). These parameters will hereinafter be referred to as traits. In the first part of the analysis, apart from the above-mentioned chemical properties, the physical properties (MED test -soil hydrophobicity, RF -rubbed fiber content, BD -bulk density, ash -content of mineral material) and depth are also considered (Glina et al. 2016b) . 
) are presented on a plane. Similarity among the shapes of curves suggests similarity among observations. In determining the Andrews curves the division of observations into groups was not used, but because the order of variables has a huge impact on the shape of curves (provided that the sequence of variables is not determined), variables should be sorted in decreasing order.
The linear discriminant variables method is used to detect differences between multidimensional observations using the within-group covariance matrix (Krzyśko 2009; Zawieja and Kaźmierczak 2016) . In this method the knowledge of a given observation's belonging to the group was used. The maximum of the class differentiation index 
is the kernel matrix, and l b is the searched vector of coefficients. The th l kernel discriminant variable is in the form
Cluster analysis is applied, using variables from discriminant and kernel discriminant analyses (the Ward method with Euclidian distance is applied) to distinguish groups.  Cluster analysis for transformation of data by kernel discriminant analysis. 
Results

I (1)
I. Analysis of all traits
Based on the described Andrews curve analysis for individual observations (soil horizons) in organic soil A, it can be stated that the soil layers do not differ in terms of the studied traits. However, they clearly differ from the other studied soils. The soil horizons within profiles B, C, D and E are intermixed in terms of the analyzed traits. Similarly as in the case of A, the soil horizons within profile D are quite similar, but they are somewhat mixed mainly with the shallow layers of C and E. These analyses showed the internal structure of organic soils; the studied soil layers were not arranged in order of depth, but in terms of specific traits. Discriminant variables and cluster analysis also make it possible to separate the studied soils; e.g. soil C (transitional bog) is similar to soil E (fen peatland), whereas soil D (fen peatland) is similar to soil B (peat bog). This was also proved by kernel discriminant analysis. Despite the diversity of the parent peat material, statistical analysis is useful in finding similarities between soil properties related to soil transformation.
II. Analysis of traits determining the degree of organic soil transformation
The division of soils into two groups is obtained by application of the Andrews curve method and discriminant variables method. The first group contains organic soils A, C and E, and the second contains soils D and B. Moreover, the surface moorsh horizons in soil D were separated in this analysis. These observations are in line with the results of laboratory analysis, which also showed strong differentiation of these layers. In the case of soils A and C, similarities between the surface soil horizons as regards the degree of transformation were also recorded. From Andrews curves it can be concluded that the fen peatland D is the most transformed, and that next in order are fen peatland E, transitional bog C, peat bog A and peat bog B. From discriminant analysis it is concluded that soil A and the surface horizons of B (both peat bog) and soil C (transitional bog) are rather weakly transformed. However, the results obtained for horizon B1 are close to those for the moorsh layers in profile D.
Based on the above conclusions it can be stated that the application of statistical methods in soil science research related to organic soil transformation is a valuable tool. The use of various statistical methods (such as Andrews curves, linear and kernel discriminant variables and cluster analysis) can with high probability confirm earlier laboratory or field observations. This is particularly justified in the case of organic soils derived from varied geobotanical peat materials, different types of peatlands and water supply types, which impact the primary properties of soil.
